The p>jresen.-t ±nvent±on orel^ties f ±3rs-tly to sl cijr±H±Ti.g 
p>±pe ±n s ocox-ciance x-^/ith ttio common pfX-ooha.irsc:;t:e zr± z; ±n.g 
5 olsuse of Cla.ims 1 a.nci 5 . Furt heijrmoare , tine xnventior-i 
arelates to ai iDxaslni ±n aocoirclanoe w±tl:i the oommon 
E>ireoh.aL3ra.ct e2r± 2:±ng clause of Claims 13 a.nci 18- 

F'u.jrttieirmojre , the invention xrelates to 3. drill coliamn 
f ojr cieefj wells in aiooojrciamoe with Claim 27 _ 

lO 

DE 27 44 829 C2 has ciiscloseci a dirilling pijpe having a 
ciirilliriQ i>ip>e food^ made f x^om an ^leot arioal ly conduictive 
mateorial, in whioh an eleotirioal E>ipe condiaotoir is 
E^assed thorouig^h and is oonneoted to a contact connection 

IS aiTJcanged at one end on the d:c-illin!g f>if^e fc>ody, the p>iE>e 
oondnctojc and the contact connection loeing elect irical ly 
insulated f jroin the djrilling pipje iDody . Xn the case of 
the kinown drrilling pi^e, the electjcioal condiaotojr is 
giaided in a p^rotective pipe , The pirotective pipe with 

2 0 the conductojT extends in the longitxidina 1 diirection 
along^ the inne^r wall of the dirilling pipe ]c>od;y and is 
helical and is pjressed, in this foorm, in a resilient 
manner against the inner wall of the a3>cial t>orehole of 
the drilling pipe foody. However, the protective pipe 

2S and the conductor arranged within the protective pipe 
cannot t?e prevented from heing adversely affected when 
flushed with drilling mod, in which case the drilling 
fluid is pumped through the drill string at a very high 
rate. Furthermore, tools whioh are left toy the drill 

30 string remain suspended at the turns of the protective 
pipe and damage the protective pipe or the conductor , 

The oto j ect of the present invention is to provide a 
drilling pipe, a toush and a drill column in each case 
35 of the type mentioned initially, with which it is 
possit>le to transmit electrical energy and/or data from 
the surface to the toottom of the toorehole and toaclc with 
a high degree of reliatoility and a low degree of 
suscept it>i lity to faults . 
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ciorillirig piE>e of tine t:vE>e mentioneci initialiy having 

tine olnairsct ezri 2: xng festuizros o:F Patent Claims 1 and 5 
5 and t>2/ ^ t)nsh of the tY'P^ mentioned initially havinQ^ 
ttie oharscteri 2ing fe^a.tu3res of Patent Claims 13 and 18. 
E^mrthejritioare , the olo j eot aooojrding to the invention is 
achieved hv the dirill oolnmn olaimed in Patent 
Claim 27. 

10 

Owing to the design aooojrding to the invention of the 
dirillincf p>ipkes on the one hand and loijishes on the other 
hand in oonjunotion with the x:es£>eotive oondmot o3rs and 
oontaot oonneot ions J- a system jresnlts in which, when 

15 the djrilling pipes are connected to the loiashes in oirder 
to e3<tend the darill coliamn, in each case an 

elect rxoal ly oondxactive connection resuilts via two 
poles. In this case^. one pole is foirmed t>y the drill 
colnmn foody and the othear pole is f oarmed t>y the 

20 conduLCtoir airranged thearein . This then maJces it possilDle 
to t3ransm.it electjrical eneorgy f orom the smrfaoe to any 
desijtred point in the hojcehole and to transmit data via 
the condiictoir to the su-irface without any delay. The 
condnctoJT can foe made from such a material that footh 

25 energy and data transfer is possifole. 

The drilling pipes and the foiashes, as far as the 
arrangement of the condnctor is concerned^ have 
essentially the same design. In a first emfoodiment of 

30 the invention, in accordance with Patent Claims 1 and 
13 provision is made for the pipe conduictor to foe fixed 
to the pipe inner side or for the fouish conductor to foe 
fi:H:ed to the foiash inner side. It is therefore necessary 
for them to foe f i^^ed in the column interior since some 

35 of the drilling mud is pumped through the drill column 
string at a very high speed and this could result in 
the conductor foeing adversely affected if there is 
insufficient fixing- In order to reliafoly protect the 
conductor within the column, a longitudinal groove is 
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p>irov-±cieci on tho ^±p>^ xjnn^ir s±cie of tho ci3r±ll±ng p>±f>e 
fcfocd^y^ OJT on. thie loushi inn&r side of the t:»ias]n t>ociv - The 
gjToove can t>^ Jc:o&l±zeci, Jootln ±n the ca.se of new 
dJTxlling pipes anci toiashes 3.nci in the case of those 
S which h3.ve 3.i3rea.cl^ loeen laseci, toy me^ns of a. 
cojriresponcling specialL device stich that the invention 
can also easilv^ toe implemented ret r ospect ivel v . The 
condiaotor in the storing, interioar is protected toy the 
groove^ which pjceferatoly jc\j.ns parallel to the centre 

lO a5?:is of the coluimn, to toe precise in particialar if the 
depth of the g^roove is greater than the diameter of the 
condu:ctor, with the result that the conductor is 
completely accommodated in the groove. Fuirt hermor e , in 
order to fijH: the conductor in the groove, said 

15 conductor shoiald toe cast in via an insulation. In 
addition,. it is moreover possitole to completely sheath 
the conductor toy means of a corresponding conductor 
insulation in order to ensure the req[uired electrical 
insulation. Moreover, in order to electrically insulate 

20 the string interior from the string e:??:terior, an 
electrical insulating layer is applied, in particular 
vapour — deposited,. over the entire surface of the pipe 
inner side, in which case the insulating layer should 
pref eratoly cover the conductor , 

25 

In another emtoodiment of the invention, in 3.G<:::iZ>rdi3LjrLC& 
with Patent Claims 5 and IS provision is made for the 
pipe conductor or the toush conductor to toe tutoular, for 
the pipe conductor or the toush conductor to toe passed 

30 through the drilling pipe toody or the toush toody and/or 
to sheath the drilling pipe toody or the toush toody, and 
for, preferatoly, the pipe conductor or the toush 
conductor and the drilling pipe toody or the toush toody 
to have essentially the same linear thermal ^yc^SLtis ^oin 

35 toehaviour, the design of the drilling pipe according to 
the invention toeing descritoed toelow. The descritoed 
features are correspondingly transferable to the toush 
according to the invention. The toush has a 

corresponding design to that for the drilling pipe. It 



±s essentiial that a.n iitnojr ;p±pe and/ or oixte^r ;p±pe is 
pjrovxdeci tlie p>±p>e oonduioti oxr or loiasix ooncJiaotor , 

energy a.rLci ciata fc>e±ng 1 3rs.nsm±t:t: ed from tiie suirfaoe to 
trhe toottom of tlie iDorehiole snci t>3.o3c v±a said inrter p>ipe 

5 a.nci/or otatex' pipe, 

Xii order to ensure ttxe t r3.nsmi s sion of ener^gy 3^nd data 
even. at oons ider ab le driiiing depths, provision is 
preferably made f oir th^e pipe conduictor or ttie buish 

lO condiaotor and for tire drilling pipe t>ody or tine bush 
body to have essentially tlie same linear thermal 
e^cpansion behavi oiar _ The linear thermal e^^pansion 
foehavioiar, defined by the ooeffioient of linear 
e^cpansion os, indicates by how miaoh the length of an 

15 objeot increases if the temperature of the ob j eot is 
increased by 1*^C- If the pipe conduotor has a 
comparable or even identical linear e^ipansion behaviour 
to the diriXling pipe body, there is no a^cial 
displacement of the pipe conductor in relation to the 

20 drilling pipe body even at considerable drilling 
depths , There is therefore no danger of the energy and 
data transmission being disrupted or interrupted owing 
to the pipe conductor and the drilling pipe body having 
different degrees of linear expansion* In this contestt > 

2 5 the pipe conductor and the drilling pipe body may be 
produced from the same material, preferably from steel, 
for reasons of simplicity. In principle, however, it is 
also possible for an alloy which has an appropriate 
linear e:K:pansion behaviour to be used as the material 

30 for the pipe conductor - 

In order to provide a fixed connection between the pipe 
conductor and the drilling pipe body, the. pipe 
conductor can be connected to the drilling pipe body in 
35 a cohesive and/or f or ce — f it t ing manner, For e:K:ample, it 
is possible to adhesively bond the pipe conductor to 
the drilling pipe body. It is just as easily possible 
for a slotted sleeve to be inserted, as the pipe 
conductor, into the drilling pipe body, in which case 
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±t is n.ec:essa.2ry to ooirjrespond[±ii.gl y oompiress the ou-teor 
suLirfe^oe of the sXeeve in. oxrdejr to m3.k:e it p>ossiJ3^1e to 
insejTt the sieeve in the drilling p>if>e t>ociy"- The 
resetting foi^oes in the outer siarf ace of the sleeve 
S iresialt in a. f o roe — f itt in<g connection between the sleeve 
3,nci the drilling p>ip>e body in said drilling p>ipe t)ody . 
It is na.tiar3^11y slso jpossit>le just sls essily for the 
drilling pipe t>ody to fc>e shrunk: onto the sleeve, 

lO geip of 0,5 cm to 2.5 cm, in particialar a gsp of 

1 . 5 cm, is pref erat>lv provided loetween the pipe 
condiactor and the drilling pipe. The gap can Joe filled 
with a casting compound, in particular a plastic, 
preferatoly with eposcy resin. The casting compound 

15 firstly produces a cohesive loond t>etween the pipe 
conductor and the drilling pipe and also acts as an 
insulating layer. The inside outer surface of the pipe 
conductor is preferafc>ly coated with a further 

insulating layer. If, on the other hand, provision is 

20 made for the pipe conductor to sheath the drilling pipe 
foody, the outer side of the pipe conductor can foe 
coated with an electrically nonconduct i ve material. 

Since the line resistance of the pipe conductor 
25 increases as the length of the pipe increases, the wall 
thickness of the pipe conductor is pref erafoly f i>ced as 
a function of the maximum drilling depth. In this case, 
a wall thickness for the pipe conductor of O , 5 mm to 
1,5 mm, in particular of O , 7 mm to 1.2 mm, may 
30 preferafoly foe provided up to a drilling depth of 
2000 m. Xf , on the other hand, it is intended to drill 
up to depths of 5000 m , a pipe conductor having a wall 
thickness of 4 mm to 8 mm, preferafoly 5 mm to. & mm, can 
foe used- The afoove— described features of the pipe 
35 conductor or foush conductor according to the invention 
allow for energy to foe transmitted at a low voltage or 
a very low voltage of preferafoly 42 volts. 



If the conciuctor- ±s p3ro^7ic3e<d ±n thi^ ±ntejrio3r of the 
cijriH stiring, ±t is p>ossit>Xe fojr the p>ip>e oont3.c:t 
cornnect±ori to fee i>3rov±cieci on the en<i— s±cle f jront face of 
the ciiriUd-ng p>±p>e 'kDodY - The enci—sxcie front faoe ±n this 
ca.se 3re^3resents a shoiaiciojr towanrcis the ^ipe innear side. 
In oardear to toe at>ILe to interact with the p>i]pe contact 
connection, the louLsh contact connection is j^rovicieci on 
a fr-ont — sicie shoialdeir towaircis the iDuish innejr sidle. When 
the mechanicaJL connection is made, i.e. when the 
doriiiing pipe and the t>nsh aire scjrewed togethear, an 
electoricai connection is then pjroduioed between the pipe 
conductoar on the one hand and the JD\ish condxictoz: on the 
otheir hand via the contact connections on both sides. 

Since the diriUxng pipes ajre geneiralX;y scjrewed to the 
t)nshes, it is pa jrt icial a jrly adT;"ant ageouLs fojr fc>oth the 
pipe contact connection and the fcjuish contact connection 
to fcie of ci rouLmf eirent ia 1 design, i.e. to t>e in the form 
of contact connection rings - In ordeir to ensure 
electrical insulation between the respective contact 
connection and the drilling string k>ody, in this case 
the pipe contact connection shoiald be arranged on an 
insvilating ring resting on the front face, while the 
biish contact connection should be arranged on an 
insulating ring resting on the shoulder. In order in 
this case to ensure sufficient insulation not only^ from 
the drill column body^ but also from the interior of the 
drill string and the mud located therein during the 
drilling operation, the insulating ring, which should 
be made from an elastic material, should havo an 
annular groove for the purpose of accommodating the 
respective contact connection, in which case the 
annular groove should be deeper than the height of the 
contact connection- This ensures that, when the 
drilling pipes are screwed to the bushes, there is a 
sufficient seal at the mutually^ facing surfaces of the 
insulating rings owing to these rings being prfessed 
together when simultaneous contact is made with the 
contact connections - 



S±nc;e, in tho oa.se of ve:iry long ciir±ll ooliamns^ wl::Lioh 
ma-v lns"V"e sl lengtti of seveira^X thoiassincl metoros, it is 
possilole fojT long±t:TJiciiii.a.X movements t>etween the t>tis]nes 
5 and the cijcilling^ p^ipes to iresiilt, a. f^ossit^le soluition 
i3 for th^ oontaot oonneotions to fc>e sparing— lo a. deci in 
pairt ioTJtla in the ciijtreotion sws.^ f jtrom the f jront faoe 02r 
the shouldear , Owing to the sparing — loading, the oontact 
connections aore pushed towa^rds one anotheir s\aoh that 
lO anv movements of the djrilling pipes and adjacent foiashes 
cannot oresxilt in an int eiriropt ion of the electrical 
contact iDetween the contact connections - 

Moreover, in order to prevent the drilling miad from 
15 passing from the anmalar space into the intermediate 
space fc>etween the contact connections, at least one 
circ\imf erent ial seal should h)e provided in the region 
of the pin of the drilling pipe iDodv" - The seal is 
preferably located at the step from the pipe outer side 
20 to the pin and/or at the transition from the step to 
the pin. One or more seals can also fc>e provided in the 
region of the pin itself. On the Joush, a possih>le 
solution is to provide at least one circumferential 
seal on the outer front face of the t>ush t>odv * 

It goes without sa^-ing that it is possil3le with the 
invention for not just one conductor t>ut a plurality of 
conductors to t>e provided in the drill column* Since 
the conductors cannot fc>e selected to have any desired 

30 siz:e in terms of their diameter in order not to take 
into account any weakening of the drill column which is 
too severe !b>y means of grooves on the inner side of the 
drill coluimn which are too deep, the numt>er of 
conductors which generally in any case have a small 

35 diameter is determined as a function of the electrical 
. energy requirement for operating the respective 
measuring and analysis instrument located in the 
t>orehole . 
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emlDocdiment 3 of th^ ±n.v-^ntion will loe 
toolow with jTofeirer^oo to th^ ciirs-wxrig^ ±n 



shows ^ schemstxc v±ew of 
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F'igujT^ 2 shows a sohematic view of the pi^e end of a 
diriHing pipe, 

Figiaore 3 shows sl schems^tic view of part of a iDU-sh, 

Figure 4 shows a caross — sect ional view of part of a 
drillirkg pipe, 

Figmre 5 shows a detailed view of part of a drilliii.<g 
pipe, 

F'iguLre G shows a detailed view of a t>\ish, 

Figuire 7 shows a schematic partial view of a drilling 
pipejr which has loeen screwed into a iDlJish, 
having a pipe conductor or t>uish condu ct or 
fixed in a groove, and 

Figure 8 shows a schematic partial view of a drilling 
pipe having a tiafcruilar pipe conductor. 



Figure 1 is a schematic illustration of a drilling 
apparatus 1 . The drilling apparatus 1 has a drilling 
head 2 arranged at the surface and a drill column 3, 
which is located in a loorehole 4 in the drilling state. 
-A. ]oit unit 5 is located at the other end of the drill 
column 3 . In the escemplary embodiment illustrated, a 
measuring device 6, which is connected to an evaluation 
device 8 located at the surface via a conductor 7, is 
located directly at>ove the foit unit 5. The measuring 
device S makes it possible to record measured values 
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the ev^lu.a1::±on de^ico 8 _ 



S nu.irLt>ejr of a 1 1 e jrn-atoly az: jcra-iageci ciir±ll±ng p±p>es lO 

and iaiashes 11, Dirlllin^ p±p>es lO of the type ±n 
<:3;\aest±on may havo a length of Tjip to lO m oir longe^r, 
wh±le dr-lll coliamns 3 fojr deep wells may have a lengrth 
of sevearal thou.san.d metres . 

lO 

F'lgiJiire 2 and the deta.iled lllustDratlon shown in 
Fi<5iJi2re 4 illiastarate paort of a darilling pipe lO- The 
djrilling pipe lO has a drilling pipe body 12 made from 
an eiectrioally condiaotive material- Pro-v^ision is now 

15 made for at least one eleotrioal pipe oonduotor 7a to 
foe passed throiagh the drillin<^ pipe loody 12^ said 
electrical pipe conductor '7 sl loeing connected at the 
end, to tje precise at tooth ends, to a pipe contact 
connection 13 provided on the drilling pipe t>ody 12, 

20 the pipe condnctor Ta and the pipe contact connection 
13 toeing electrically insula-ted from the drilling pipe 
toody 12- i^s can toe seen in particutlar in Figure 4, the 
pipe conductor 7a is fi:>£ed to the pipe inner side 14- 
For this purpose, a longitudinal groove 15 for the pipe 

25 conductor 7a is provided on the pipe inner side 14 . In 
this case, the groove 15 is dovetailed- In principle, 
however, a,ny other groove shape is also possitole , The 
groove 15 runs parallel to the centre a^cis of the 
drilling pipe lO- The depth of the groove 15 is in this 

SO case greater than the outer diameter of the pipe 
conductor 7a . The pipe conductor 7a is held in the 
groove 15 via an insulation 16. In addition to its 
fiiJiing function, the insulation IG also has an 
electrically insulating function- In addition to the 

35 insulation 1€, the pipe conductor 7a has a conductor 
insulation 17 which eiKitends over the entire length of 
the pipe conductor 7a* 7\s can further toe seen in 
Figure 4, an electrical insulating layer 18 is vapour- 
deposited over the entire surface of the pipe inner 
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s±cie 14 and a.lso coveirs th.o giroo^o IS and thias the p>±pe 

oondiao-fco JT 7a., The ±nsuilat:±ng layer 18 is applied o^v-eir 
ttie entire siirf ace of the pipe ir:me3r side 14 - 

5 The pipe oontact connection 13 is provided on the end- 
side front faoe 19 of the pipe end of the driliing^ pipe 
lO. Xn this case, it goes without saying that in eaoh 
case one corresponding pipe contact connection 13 is 
provided at lz>oth ends of the drilling pipe loodv 12, 

lO even if this is not specifically descriiDed toelow - The 
pipe contact connection 13 is of circumferential design 
and has the form of a contact ring. Moreover, the pipe 
<z:^<:>n-t^3LC^t^ connection 13 is arranged on an insuilating ring 
20 resting on the front face 19. The insulating ring 

IS 20, which is made from an elastic material, has an 
anoolar groove 21 for the purpose of accoimnoda t ing the 
pipe contact connection 13, Xn this case, the annular 
groove 2 1 is deeper than the height of the pipe contact 
connection 13 . 

20 

Moreover, the pipe contact connection 13 is in this 
case spring—loaded in the direction away from the front 
face 19, namely in the direction towards the k>ush 11 to 
iDe connected to the drilling pipe lO, 

25 

I\ pin. 22, on which an eicternal thread 23 is provided, 
is located at fc>oth pipe ends of the drilling pipe lO. ^ 
step 24, which merges at its end with the pipe outer 
side 25, is located between the pins 22 having the 
30 external thread 23, A. circumferential seal 2 6, which in 
this case is an O ring, is located at the transition 
between the step 24 and the e>cternal thread 23. Xn 
place of the seal 2G or in addition to said seal, an 
annular seal can also toe arranged on the step 24 - 

35 

F'igure 3 and the detailed illustration shown in 
Figure 6 illustrate part of a iDush 11. The foush 11 has 

a k>ush iDody 27 made from an electrically conductive 
material- i\n electrical toush conductor 7fc> is passed 
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tlnaroTagln ttie loiasln t>ociy 27 and is connectod at the end, 
to t:>e pjreo±so 3.t iDoth ends of tine t>\j.3ti iDodv to !t>TJisli 

contaiot c:onnect±ons 28, e^^en if tlnis is not 

sp>eo±f ic^ll V i lii-ist irated . Tln^ foiasl^ condtiotosr 7t> and the 
5 Jouish oontaot conneotions 28 ajre eleot jrioaXl y insulated 
from the toxjish i>odLy 2*7 - 

Ttie foosin conductojr Vt? is f i^ced to the loiash inneir side 
29. F"o3r this E>u.3rpKpse^ a longitiadinal groove 30 is 

iO E>x:ovided on the iDULsh inner: side 29 of the tsiash Iz^ody^ 27. 

The gjTOO^re 30 has the same design as the groove 15- 
Moreover, the griroove 30 rians p>arallel to the oentre 
a:K:is of the ]3\j.sh 11, The illustration does not show the 
faot that the toush conductor 7t5 is cast into the groove 

15 30 via an insulation and moreover is sheathed t?v ^ 
conductor insulation- Furthermore, an electrical 

insulating layer 31 is vapjour— dep^os.it ed on the fc>ush 
inner side 29 and on the pipe inner side 14, said 
electrical insulating layer 31 also covering the iDUsh 

20 conductor 7t> . 

J^s can t>e seen in particular in Figure 6, the. 32>ush 
contact connection 28 is provided on a front— side 
shoulder 32. The shoulder 32 is located iuetween the 

25 internal thread 33 and the iDush inner side 29, The Joush 
contact connection 28 is of circumferential design and 
is arranged on an insulating ring 20 resting on the 
shoulder 32. The insulating ring 20 corresponds in 
terms of type and design to the insulating ring 20 

30 provided on the drilling pipe lO, i,e, has an annular 
groove 21 for the purpose of accommodating the bush 
contact connection 28^ in which case the annular groove 
21 is deeper than the height of the fc>ush contact 
connection 28. Moreover, the toush contact connection 28 

35 is spring — loaded in the direction away from the 
shoulder 32 . The spring— loading can toe designed with 
respect to the contact connections 13, 28 such that one 
or a plurality of springs, for e:K:ample small helical 
compression springs, act on the respective underside of 
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tine oontisct connoo t ion , E'la tlneirmo Jre , spiring ■ton<giaos cz^n 
t>^ p3ro"v^xci^<i on tti^ jcospeotiv^ conta.ot oonn^otion* The 
sp:^ing tong^iaes may^ ±n parirtciple point: inw^ircis a.nci/01: 
oiatiwa ircis it then Joeing^ possit>le for out wsrcil^^/ pointing 
5 spjrintg^ tongij.es to protriacie fc>eyon<d. tho a-ctuisl oonta^ot 
oonnootion snd cause ttie oXeotarioal conta-Ct to loe macio , 

Xn this case, a ciarcuimf onrent iaX seaX 35 is Xocated on 
the oiatear fjront face 34 of the fc>ij.sh fc>ociy 2V, The oiate^c 
10 fjTont face 34 is Xocated t>etween the internaX thiread 33 
and the t>Tash oxitei? side 36, 

The djriXXing pipes XO and loiashes il as descaritoed ak^ove 
in conjunction with the pipe conduct oirs Ta and toush 

15 condu-Ctoirs liy resuXt in a two—pole eneorg^^ and data 
transmission system via the dxrill column 3 . In this 
case, one pole is for-med 1o>y the drill column toody , 
which comprises the drilling pipe ksodies 12 and the 
t>T_ish iDodies 27, while the other pole is formed t>y the 

20 conductor V , Which comprises the pipe conductors 7a and 
the fc^ush conductors 7]o as well as the contact 
connections 13 and 28- The system according to the 
invention moreover has the advantage that the drill 
column 3 and thus the two poles can lz>e e^ctended as 

25 desired since screwing a drilling pipe lO to a ];:>ush 11 
provides the eXectricaX connection via the contact 
connections 13, 2 8 on the one hand and via the materiai 
of the driXXing pipe t>ody 12 and of the foush fc>ody 27 on 
the other hand , 

30 

Energy is supplied to and data tapped off from the 
conductor 7 via a siipring collector <not illustrated) , 
which is provided on the first driXXing pipe lO . The 
siipring collector is connected to the pipe conductor 
35 7a and insulated from the drilling pipe foody 12. The 
siipring colXector in turn is connected to the 
evaXuation device 8, whiXe the driXX coXumn iDOdy forms 
the connection to earth. 



£"±^-^3^© 8 ± T 1t_is t z?a.t s sol:ie!ms1::±c:: paortial v±ew of 3. 

cijriXX±rng p>±p>o lO ha.'V'ing a. 1::iafc>TJila.2r p>±pe oonduotoir y sl ^ 
Tlae p±p>e corKduLctoir - 7a. ±s adl-ies ± veX^ ]ooncleci to the 5>±pe 
Xnneir side X4 ovejc the entijre s\i3rfa.oe 3.n insiaXstixag 

5 Xa.;y^eir 37. TXie in3uX3.ting Xs-^^eir 37 fc)^j^ fojr e3ca.mpXe, 

eposi^' xresXrijr wlTiXcti ensures eXectiricstX Xns\j.Xation of the 
pipe oonciuotonr 7s f jrom tine ciiriXXing pipe XO and with 
whioh the g^a^p fc>etween the pipe inneir side X4 and the 
pipe oondmotoir 7s is oast. Fiajrtheirmoire ^ a fujrthejr 

XO insuXating Xa^ex 38 is parovided on the inside outeor 
surf aoe of the pipe conductor 7a and is preferafoXy 
coated with an eXectricaXXv nonconduct i ve materiaX 
having a Xow surface roughness . ^ Xow— friction coating 
of the pipe conductor 7a in the interior contributes to 

X5 a Xow f Xow resistance when there is a fiow passing 
through the driXXing pipe XO during the production 
operation or during the fXushing operation* The 
emloodimen t iXXustrated in Figure 8 of a driXXing pipe 
XO ha^^ing a tutouXar pipe conductor 7a can correspond to 

2lO the design of the toush XX having the tulouXar 3oush 
conductor 7t> - The <:D<:>ntL3.c:::^-t^ connections of the driXXing 
pipe XO and the hush XX essentiaiXy^ correspond to the 
at>ove — descrit>ed embodiments when the pipe conductor 7a 
or the t>ush conductor 7!b is in each case guided in a 

2.S XongitudinaX groove 15, 30, in which case it is 
necessary to ensure that the respective contact 
connection is eiectricaiXy - insuXated from the driXXing 
pipe XO or the loush XX. Xn the case of a tulouXar 
design, the pipe conductor 7a and the t>ush conductor 7]o 

30 can have a coXXar at the end in order to produce a Xine 
contact in a simpXe inanner , 



